Abstract -Information literacy has been embedded by the university into the first year nursing curriculum. Embedding this literacy will not necessarily ensure the nursing graduates will apply this skill to the provision of high quality evidence-based health care. For this to happen information literacy skills gained in the classroom must contribute to sound decision making based on best practice evidence. This paper discusses the findings of a three phases research project designed to (i) determine the information literacy skills, confidence and problem solving abilities of students entering the university"s Bachelor of Nursing Program; (ii) determine if information literacy skills, confidence and problem solving abilities improve as a result of embedding information literacy instruction into a nursing course; and iii) ascertain whether there are any differences in information literacy skills, confidence and problem solving abilities based on the students demographic information.
Data were collected in two sequential semesters using a questionnaire administered to the students. The response rates in semester one and two were 45 and 56 per cent respectively. Student confidence and awareness regarding information literacy is positively affected by learning experiences from semester one to semester two. Students indicated that they need both specific and regular instruction to adequately retain learning. Overall the study suggests that embedding information literacy instruction into the first year, first semester nursing program is beneficial. By the second semester the information literacy confidence and awareness of students increased as a result of intracurricular instruction, however, problem solving skills need to be improved.
I. INTRODUCTION
Information literacy has been identified by the authors" University as an essential graduate attribute across all faculties. Through a collaborative approach involving the Library, the Learning and Teaching Support Unit, the Information Communication Technology (ICT) Division, and the Department of Nursing and Midwifery information literacy instruction has been embedded into the first year curriculum to assist nursing students acquire these skills.
The acceptance of information literacy skills as an essential attribute of undergraduates is widespread [1] [2] [3] . The Australian and New Zealand Institute for Information Literacy [4] defines information literacy as the "intellectual framework for recognising the need for, understanding, finding, evaluating, and using information". Jacobs, Rosenfeld and Haber [1] elaborate further and include the ability to effectively communicate research findings with awareness and an understanding of the social and ethical concerns related to the sharing of information. Being able to locate, retrieve, assess and adequately use information has always been an important part of learning, particularly in an academic setting. However in the current climate of ever-changing information technology and superfast information retrieval at our fingertips, there is an increasing awareness of the related obligations of educators [5] .
Education facilities need to provide students with the necessary skills to navigate their way through information pathways, both online and otherwise. Moreover, in a nationwide review of nursing education [6] it is put forward that for future nursing professionals to be effective in "the current climate of technological change…it is crucial that they are able to maintain their competence" and "develop it through lifelong learning." To achieve this student"s need the While information literacy itself is a skill, it is not separate from other learning. In this way, it must be equated and applied with other instruction in order for it to be meaningful. A key finding of a New Zealand research team [7] was that embedding information literacy programs into the curriculum, rather than running them as extra-or inter-curricula, was most beneficial for nursing students. Similarly Desjardins et al. [8] found significant increases in information literacy skills for evidence-based practice one year after integrating an "informatics for evidence-based practice" component into the nursing curriculum of first-year baccalaureate nursing courses. A United States based study of working registered nurses (RN) found that practising RN"s frequently need information in their professional duties but lack the skills and confidence to utilise potential academic sources such as the Internet or bibliographic databases [9] . The literature on information literacy and the nursing profession [3] has found that integrating information literacy instruction into the nursing curricula increases students" confidence.
Low confidence levels in students have adversely affected their abilities and information seeking behaviour [10] . However, embedding these skills into the nursing curriculum will not automatically ensure that the graduates emerging provide high quality evidence-based health care. For this to occur information literacy skills gained in the learning environment must be applied to a real life situation and contribute to sound clinical decision-making based on scientifically sound best-practice evidence [11] . In a previous appraisal of an embedded information literacy program at the University of Wollongong [12] , evidence was found supporting the effectiveness of this approach. Even so, uncertainty remains regarding how, and if information literacy is applied in early attempts at clinical decision-making by the students involved.
In a Welsh study [11] , the retention of information technology skills as they are applied to professional nursing and midwifery were analysed. The study found a significant disparity between initial IT skills attained and later retention of these skills. It was suggested that this may be because the specific skills were not required in students" academic setting regularly enough to encourage adequate retention.
Historically nurses" clinical decision-making relied heavily on their own opinions and experience or those of professional colleagues [13] . With current emphasis on evidence-based practice and the proliferation of a new technologically enhanced information era, such dependence on potentially flawed reasoning is no longer necessary or advisable. Croke [14] expands further, adding that problem solving and associated critical thinking skills are a part of each step of the nursing process.
In an attempt to promote problem solving skills in first year nursing students, Croke [14] deconstructed the components of the decision-making process and allied each part with conceptual stages in the nursing process. Furthermore, toward the end of clinical placements, when student nurses were feeling more confident, they were increasingly able to engage in self-directed learning when faced with problem solving decisions. This would appear to bolster the presumption that if confident, students will use information literacy skills in practice.
Shorten, Wallace and Crookes [2] have identified information literacy as the crucial element toward evidence-based nursing. However, successfully embedding information literacy skills into the nursing curriculum will not automatically ensure that graduates provide high quality evidence-based health care. For this to occur information literacy skills gained in the learning environment must be applied to a real life situation and contribute to sound decision-making based on best practice evidence. Thus, information literacy provides nurses with the groundwork for a lifelong learning process. This paves the way for optimum utilisation of information literacy skills in clinical decision-making that is crucial to quality nursing care.
It is evident that information literacy is an essential skill required of nursing professionals, [3] in order to provide evidence-based health care. Therefore, this study attempts to discusses a few of the findings of a three phases research project designed to (i) determine the information literacy skills, confidence and problem solving abilities of first year nursing students entering the university; (ii) determine if information literacy skills, confidence and problem solving abilities improve as a result of embedding information literacy instruction into a nursing course; and iii) ascertain whether there were any differences in information literacy skills, confidence and problem solving abilities based on the students demographic information. This paper is organised to explain the methodology, followed by the results and discussion of the research and conclusions.
II. METHODOLOGY

A. Source of data
Data were sourced for this study from X1 and X2 campus students enrolled in NURXXX, a non-clinical, compulsory first-year, first semester nursing course and NURYYYY which is the follow-on second semester nursing course which introduces clinical placement to students (Table 1) 
B. Data collection and analysis
Both closed and open-ended questions were included in the instrument. Section A contains demographic information and section B contains statements concerning the technical skills, confidence in, and awareness of information access of the students on a 5-point Likert-type scale (5= strongly agree, 4=agree, 3= undecided, 2= disagree, and 1= strongly disagree). The final version of the questionnaire was revised on the basis of pilot testing, reliability, item analysis and suggestions and comments received from the project team.
A plain language statement explaining the purpose of the study, consent form, and a questionnaire was distributed to all students in semester one and two and they were encouraged to complete and return their questionnaire within a stipulated time. The overall response rates in both campuses were 45 and 56 per cent respectively (Table I) .
Quantitative data were analysed using the SPSS program. Descriptive statistics such as frequency distribution, means, standard deviations and cross tabulations were used to summarize the data. T-test and analysis of variance (ANOVA) were used to determine whether there were significant differences with regard to their technical skills, confidence and awareness in information access, based on their demographic characteristics. The Tukey multiple comparison test was used to isolate the sources of significant differences [15] . Throughout the study, a .05 level of probability was used as a basis for ascertaining the significant differences in responses of the participants.
C. Ethics approval
Ethics approval was obtained from the University of Southern Queensland"s Human Research and Ethics Committee before the study commenced.
III. RESULTS
A. Demographic Information
Analysis of data in Table II indicates that the majority of the students (79%) were from the X1 campus as compared to 21 per cent from the X2 campus. The highest proportion of students (28%) was between 16 and 18 years of age as compared to 26 per cent mature age group (31 years and above), 24 per cent between 22 -30 years and 22 per cent 19 and 21 years. The majority of respondents were female (88%) and Australian (83%) with 17 per cent from other countries. The highest proportion of students (72%) stated secondary school as their entry level of education. The remainder (28%) had attained a variety of tertiary qualifications. Almost half (49%) of students had not participated in classes on "finding and using information" compared to 39 per cent who had participated and 12 per cent who were unsure. Over three quarters (77%) of students had online computer access at home to use whenever needed whereas, 14 per cent had no online computer access and only 9 per cent had online computer access but could not readily use it.
B. Information Literacy of Nursing Students
Analysis of data reveals (Table III) that the students agreed that accessing information is part of their problem solving skills. Overall Students" ratings in confidence and awareness had increased between semesters one and two. Table III shows that the mean ratings in problem solving skills of the students had decreased somewhat from semester one (4.14) to semester two (4.02). In contrast, the mean ratings of the students regarding their awareness of information access had insignificantly increased over the semesters. However, a statistically significant increase was found in all areas related to confidence (T=-1.12, α=.26) in accessing information between semester one and semester two students except for "I am able to find nursing information in another library (hospital, other university)".
C. Information Literacy of Nursing Students based on their semesters of study
D. Information Literacy of Nursing Students based on campus location
Students at X2 campus demonstrated slightly higher mean ratings in problem solving skills than the X1 campus students, as revealed in Table IV . However, the X1 campus students demonstrated higher mean ratings in all the confidence and awareness areas than the X2 campus students. T-test results indicate that the X1 campus students were significantly more confident in finding nursing information in the University Library and the Library databases, as well as finding nursing books and journals using the Library catalogue and finding nursing information using computer search engines than the X2 student. 
E. Information Literacy of Nursing Students based on their age
Results show a significant difference between age groups in the responses made by the students in overall problem solving, encompassing significant differences in both everyday problem solving skills and nursing related problem solving skills. Tukey test revealed the mean scores on problem solving (F=3.762, α= .01) were higher as age increased, with the greatest difference found between the 16-18 year and the 31 and above age groups. Significant differences were also found between age groups in information access confidence, specifically those areas related to locating information using the Library databases (F=3.762, α=.01), locating books using the Library catalogue (F=2.559, α=.05) and locating information using computer search engines (F=2.542,α=.05). However, no significant differences were found in ratings on awareness statements based on their age groups.
F. Information Literacy of Nursing Students based on their sex
Data shows that females are slightly more robust in problem solving skills and confidence in their ability to access information than the male students. The female students also demonstrated significantly higher mean ratings in awareness of information than the male students (T=-2.63, α=.05). 
G. Information Literacy of Nursing Students based on their country of origin
Data illuminates marginally greater problem solving skills and overall higher confidence in information literacy ability of overseas students compared to students from Australia. The students from other countries show a significantly higher mean in everyday problem solving skills than the Australian students (T=-2.57, α=.01). However, Australian students were more aware than overseas-born counterparts regarding information literacy, although this increase was not statistically significant.
H. Information Literacy of Nursing Students based on their education
In relation to overall problem solving skills, students who had completed "TAFE" had slightly higher mean scores than those who had nominated "Secondary school" as their highest education level. This was closely followed by those who listed "University and other" as their highest level of education. Overall the differences in information literacy confidence and awareness between "Secondary school", "TAFE" and "University and other" were minimal, although "University and other" scored marginally highest. However, there were no significant differences between students grouped according to educational 
I. Information Literacy of Nursing Students based on their prior learning
Results show there were no significant differences in overall confidence in ability to access information except for the area regarding locating nursing books using the Library catalogue. The students who attended classes on finding and using information significantly differed from those who did not attend (F=2.870, α=.05). A significant difference was also found in the area of awareness in relation to the students being responsible for self-learning (F=3.703, α=.02).
J. Information Literacy of Nursing Students based on their at home access to computer
Analysis of the results for students, based on their home availability of online computer access, indicated that while there were differences in the mean scale ratings for problem solving skills and confidence, none were statistically significant. There is a statistically significant difference overall in the information awareness area (F=5.363, α=.001) and specifically in awareness that first search results may not provide the necessary information (F=6.103, α=.001). In both cases Tukey test results uncovered that the difference was most pronounced between those that have online computer access available at home whenever they need it and those that had no home access at all.
K. Overall comparison of semesters one, two and both (combined) based on demographic information
The X1 campus students experienced an increase in overall confidence about their ability to access information between semester one and two. Conversely the X2 students experienced a small decrease in overall confidence. The X1 campus students demonstrated more confidence in information access skills than their X2 counterparts. Significant differences between campuses were found when both semesters were combined on all areas related to confidence (T=3.443, α=.05).
Analysis of data shows that overall problem solving skill was strongest in each semester in the 31 years and above age group and in both ( combined) semesters, a significant difference between this age group and the 16-18 years group (F= 3.762, α=.05). The 19-21 years age group reported more skill in semester one than both the 16-18 years and the 22-30 years groups. However, all age groups showed a decrease in accessing information, as a problem solving skill, from semester one to semester two. Confidence in information seeking abilities increased in all age groups from semester one to semester two. This was the same for awareness about information except for the 19-21 years age group where they experienced a slight decrease in awareness.
The data in Table V indicates that there was an overall decrease in problem solving skills for both male and female students over the semesters. Confidence in ability to access information did experience some increase over the semesters but when combined, this was not significant. The area where most statistically significant differences were found was in awareness regarding information access. In each semester, as well as the combined semesters, female students were significantly more aware about information access and their own self-learning than the male students. .53 * Significant at =.05 level of probability; ** Significant at = .001 level of probability While problem solving skills overall were shown to be stronger in overseas students, this was most statistically significant in semester one and combined semesters for everyday problems. Between semesters one and two confidence in information access ability increased for both Australian and overseas students. Confidence was generally stronger in students from other countries. Overall Australian students were generally slightly more aware about information access than students from other countries.
Increasing level of schooling displayed an adverse effect on using information as a problem solving skill in the first semester. This was levelled out when the semesters were combined, with "TAFE" reporting the strongest skill level. Predictably, confidence in information access abilities increased from semester one to semester two for every level of education, with those reporting "University and other" educational level as the most confident. These findings were replicated with the students" information literacy awareness.
Accessing information as a problem solving skill decreased as the semesters progressed whether or not students had attended classes on finding and using Analysis of data shows that whether or not students have online computer access at home, it had no effect on their problem solving skills. When semesters one and two results were combined, students with readily available online computer access demonstrated higher mean scores than other groups. Confidence in ability to access information was also strongest with those that had ready access to an online computer. Overall confidence increased over the semesters. Significant differences were found in overall information awareness in semester one (F=5.005, α=.05 and in the combined (F=5.363, α=.05) results between those that did have readily available online computer access and those that had no online access at home.
IV. DISCUSSION
Results showed minor decreases in problem solving skills between semesters one and two. This might not be a true reduction of actual skills because of the knowledge gained in semester two. Students may have become more aware of the set of skills necessary to use information literacy in their problem solving, resulting in a clarification of their perceptions. Based on analysis of the data, it was evident that using information as a first step in problem solving was a skill that increased with age. This is congruent with the notion that age impacts positively on problem solving skills [11] . Students who were from countries other than Australia displayed more strength in their problem solving skills. This could be related to several factors such as higher levels of education and attendance at information classes prior to enrolling in nursing. Students who had readily available online computer access at home had better problem-solving skills related to information literacy than those who did not.
Increases in students" confidence positively effects information seeking behaviours [10] . The confidence of the first year nursing students increased from semester one to semester two. This is to be expected given the students" increased exposure to learning experiences [2, 5, 14] as well as embedded information literacy instruction in the curriculum. These increases were significant in all areas measuring information literacy confidence with the exception being confidence in the ability to find information in another library. This could be due to the students having little or no exposure to libraries other than their university library.
Further, no significant differences were found in most areas of information literacy according to whether or not students had attended classes on finding and using information prior to enrolling in the nursing program. Differences were found relating to students" confidence in their abilities to use the library catalogue. In this case, those students who were unsure about whether or not they had attended classes prior to enrolling at university were less confident in their ability compared to those students who had attended such classes [16] . This might be a factor which inhibited their ability to access information. This thought is reinforced by Croke [14] , who states that as students" confidence increases, so does their propensity to engage in self-directed learning.
The confidence levels of students with readily available online computer access at home were small but persistently higher than those students without online access at home. This could be due to more exposure to online sources of information.
Analysis of data revealed that students" confidence in their information access abilities increased then plateaued at the 22-30 year age group and receded after this. The 31 years and above age group was least confident in finding information using library databases and computer search engines even though they had the highest level of at home online access in proportion than the other age groups [16] . Likewise Ip, et al. [11] stated that the acceptance of computer literacy is generally positive in the late teens to early 20"s age cohorts.
Those students who were unsure about whether or not they had attended pre university information literacy classes were less aware than those students who had attended classes. Contrast analysis generated significant results showing higher levels of awareness of information literacy in the group of students with readily available online computer access at home when compared to the students who had no such access. In part this may be because those students with convenient online access at their homes have more exposure to searching for information using computer search engines.
It was evident that male students were significantly less aware than female students regarding information access. As stated, the highest level of education attained prior to enrolling in the nursing program had no significant impact on information literacy.
V. CONCLUSIONS
As information literacy instruction is embedded into the first year nursing courses, students" confidence and awareness is positively affected by their increased exposure to information literacy in the nursing context. Attendance at information literacy classes improved students" confidence in their abilities to find relevant information and to engage in self-directed learning. Additionally, exposure to the various sources of 
